Progress in dorsal root ganglion neurosteroidogenic activity: basic evidence and pathophysiological correlation.
Dorsal root ganglia (DRG) which contain glial cells and somas of primary sensory neurons are pivotal for neural transmission between the peripheral and central nervous systems. It is well established that neuropeptides such as substance P and calcitonin gene-related peptide located in DRG neurons control sensory and pain mechanisms. However, contrary to the brain and spinal cord which are extensively investigated, DRG received little attention. Therefore, the current knowledge on DRG may be far to represent their complete neurochemical potential. For instance, until 1997, nothing was known on DRG neurosteroidogenic ability but recently, several investigations have shown that DRG contain various key enzymes synthesizing neuroactive neurosteroids. To provide new advances into DRG neurochemistry, we reviewed and highlighted herein basic and functional evidence showing that neurosteroids are produced in DRG through a neuron-glia crosstalk mechanism. Indeed, key enzymes producing neurosteroids including pregnenolone, progesterone, dihydroprogesterone and estradiol are differentially expressed in DRG cell types. Cytochrome P450side-chain-cleavage is located in DRG neurons and satellite glial cells, 3beta-hydroxysteroid dehydrogenase is expressed in Schwann cells and neurons, 5alpha-reductase is localized in satellite glial and Schwann cells (not in neurons) while aromatase is present in neurons but not in glia. Recent studies also revealed that DRG neurosteroidogenesis is a physiologically relevant process selectively regulated under pathological conditions. Acting through paracrine and autocrine mechanisms, endogenous neurosteroids modulate DRG sensory functions and protect DRG neurons against death. The paper suggests that DRG neurosteroidogenic components may be targeted for the development of therapies against peripheral nerve injury-induced afferent noxious stimulations.